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^ ^ - vM? > T'M D c / D C 3 > ^ 

lES 1 <7) > Ty^(r>% 2 <D)^^ i: HiflBS 2 <7) rr > -r'^-itcT)!! 2 h ^ffiS 

tc^ltt> ^2<7)7:c-X-t?{i. |trfa^l<7)n>-r>-9-<7)^li5<tCK^2<7)^i^ 

1 tCfBm<7)DC/DC3>/si-->j.^ 

■^^<7)^-Y/^'i>rJ' >Xtc(5(J^Lv^lt^:^2 tilEfc<7)D C/D C =r 

/ 2 tl|S^-r^» 1 ~ 3 <7)v^-rtL;6-— :^mE^c7)D CXD C n iJ'o 
[It*]® 5 1 BufSX 4 y^m^m:^K 
% 1 <^5^i^;6^'HulEmi±A;fJ'S?-t^^ic$ m 2 c7)j^T-^^'HylE0 1 (7) n > x > 
^t<^^lO)®T-t3^l^^n7t^l<7)M0S h^^vX^ 
^ 1 <^^T-:«'^'H(rfEmj±A;^'^i=-lC^M^ tL, ^ 2 (7)5S^^7&^HUlE^ 1 (^n ^--f'^ 

2 (D^l-KW^^flfzm 2 <7)MO S h ^ vX <!: . 
m 1 <7)5gT->i>^^HUlEmj±A:b^T-t;^^$ tL, ^ 2 (Dm^^-hmtZ^ 2 on >T-'> 
•9-<7)||l<7)^^H^^$tL7t03<?)MOS h^^vXiS't. 
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^-v: 2/ 



^ 1 (D^^^tmum 2<Da>r>-^<Dm 2 (D^j-^m^^fi. m 2 (Dm'f:^^ 
m 1 (D^i-^mttm2(Duyry^(Dm 1 i^^n. ^2(D^^ijm 

^fi^^MyA-km\>Z'^httii\,ZmU^2^ ^3. ^ 5 is J: 6 <7)M0 S h ^ 

^fi^M-7mm^z-r^t}iii\,zm%'^w>2^ ms. ^sisit/neoMos 

> ^tr^ti^'M y^miz-t^btn^m i ~ 4 <D\^^-rM—m^zmm<DDC/^ 

[lf*:S6l frf£lll<7)n>T'>'-9-7{»^'nji ( n (i 2 m±<7)^|5:) <7)rj>T-*> 
-t^^^Tji- «9 . HtrlB^ 1 <7) -7 ^ - X-etiflffte n 1@<7) n > -r^-y-^i^y&^'sv^ ten 

^ij^^^^n. mtim2<Dy jL-xx-iimunm<Dnyry'^m^-/}^:s.^^i<z3k^im 

[If 7 ] mflBnliO n >T-*;^-9-^T-^^ti(JIWI— <7)^^/^• v ^ Wi" 
'i) If 6 tCfSK<7) D C C n > /s;- ^ ^ 

[lf>l^]^8] HifK^ 1 <7) -7^- XV) T-'^-T-^ it* 1/ (n+1) 
L. buIB^2<7)-7jc-X(7)x^-t-^ Jt^ltjn/ (n+1) ti|$^1-'?>lf 6 
t fcfi 7 tcfE^OD C/D C 

[If 9 1 mUm 1 <7) rr > r'^-itji^'^ 1 i3 J: 2 O n > t^>-i^^T-;6- f^> 

■^^-m?-<7)^l <7)'^?-lc^^^tL7t^lOMOS y'yyVTs^h^ 

tt\iiE# 2004-3008506 



mM. 2 0 0 3 -0 1 5 4 3 1 ^--y : 3/ 

•^mj-<^M 2 (Di^j-^z^m. $ tifzm 4 com o s h ^ > ^ t , 

:^mU^2(D^yTy-^<Dm2<Di^J-l<Z^m^fifzm6(DMOS YvVVTs^ h 
^ 1 (T^^J-^mtm 2<D:j>ry'^m^<Dm 1 tL. S 2 

mi c7)5^i^7:,^itrfe^2 03>T^->-9-c7)^ 1 (Di^j-izmm^ti. m2<D^^:^m 
um&tati^i'iizmm^tifzm I oomos h^^vxi^^ii 

frlE^ 1 <7)-7i-Xcti(i^ BfriSmi> ^3. mGisXVmi 0<7)MOS 

v;^^^'etL-?';}^:t>;|:/tS^c-r^^:i: ttcfrfBm2. ^4. ^5. ^7. 08 is 

mUm2(Dy :c'-X^it, HfffSHl. ^3. ||6i3J:t;*^mi OOMOS 

vx^^-?-^'rtL:t7m^t;i-;2>t i: ^t;B(rfem2. ^4. ms. mi. msis 

X r/m 9 <DMO S h^y iy^ 9 ^^K^M y^W.^Z-^^ln^-^ 6-8 <7)v>-rtL 
[ff^^lO] mz%\<r>-=iyry'^i)^xi'm ( n {i 2 J^:JL±<7)^|^) (D-nyT 
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y^mj-^^h^j:^ , m$im i o-7i-x-e(ifi tendon ^-r'^-y-mwsv^tc 

-T'&if^Sl 0 HiB«ODC/DCr/>/^'-^o 

[it^®12l Hirfaill07:c-X0T-*i-T-^Jt'^l^n/ (n+ 1) 
^L. m)ffi^2 CD -7^1- Xo-r':x--f -fit ^I-J 1 / (n+1) l^zm^-t^mM^ 

im^mi 3 J Htfifilll<7)3:^T'>-9-75^^l|l^cfcJ/^2<7)n>T'>--9-*i^;5- 

'^m^<7)m 1 <7)^T-t3^i9c^nfj|i i como s h ^ > vt. ^ <h. 

Sl<7)^^75WE^l<^MOS h v>vXi5'<7)^2<7)j^T-i::^^^tt. ^20 

203 yTy'i)-mi^<7)m 1 <7)^i^t;^M^ n/z^ 3 omo s > ^ > vx 

2 (Dt^'^K^^^tifzm 4 OMO S h ^ > vX ^ <h . 
m 1 O^T-^^^'frlBS 1 on >T'>-if^^=-<7)^2 Oy^^^tl^^i^tL, ^ 2 O^T" 
^mt^m 2 <7) n > -TV-if ^i^O^ 2 O^i^tl^M^nfj^ 5 OMO S h ^ > 
^<!:. 

■itoHio^T-ic^^^tL/iiieoMOS h7>vx^^. 

^ 1 O^T->6^^mie^2 on >T-'>-9-^T-0^2 O^Tt^^^^tL. ^2 O^T- 
^^'lufE^2On>-r>-9-O^2O)^T-i;^ic^tL7t:||7OM0S h ^>vX^ .h 

S 1 0^^:6^-HtrfE^2 on >T-'>"i^-0^2 Oj^T-lC^M^n. ^ 2 OJ^^^tJ-^hu 
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mrie^ i<7) ^i-Xi^^ti, Hufs^i. ^2. ^yiJcttf^i oomos 

h^>v;^;5'*-eti^'tL:t>^^:^i^Ji-t^i:<!:^tCmifaS3. ^6. ^ 8 i3 

1tflE^2 <7)"7a:.-X4>{i, ttffS^ 1 , ^2. ^5. 07:fcctrF^l 0<7)MOS 

J: i/m 9 <7)Mo s h ^ > ^ ^^-ett-etL^ >t»ti-jc-r^if^]fi 10-12 <7)v^ 

[1*^^14] H(ffe^l<7)n>T'>-it7{>^^nXm1@ ( n :fe J: O^mti-f-n-etL 2 
<7)n >x>^f#T-7&^^n^^tcE?y^M^ tL^ ^ tc-etL 1^(7) rr >f-'>-itE?y III 

mm.^ii^m^Mi t;fEa<7)Dc/'Dcr3>^-«-:5'o 

^^i-<2,|f^:^l 4 l>Z$^m<^D C C > y"^- o 

[ft*^16] pffSlll <7)-7 JL-XOf-'^-T-^' Jfc^ltm/ (n+m) tlfS 
^L. HufE^2 (7)-7i-Xc7)T-'^-x^i:b^#^n/ (n+m) tcf^^l-^lt^:^ 
1 4 1 5 HlBfttT^DC/DCr^^z-^'-^o 

[W^:^17] lrfE^lO=/>T'>-»f7i>^^01. ^2. ^3i3ctt;'^||4<7)n> 

H 1 (r>^^-hm%^W>'2^(^^y'ry^%^(r>% i ^2 o^^^ 
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^^HtrfB0 2 >T-'>'^^-*T-<7)^ 1 <7)t^^izmm^titim 4 (DUO s h ^ > 

Si O^T-;{>^^mfB^3<7)n>T'>Hj-^i^<7)^2<7)ST-l3^|^$tL. m2<Dm^ 
^mt^m 4 <7) 3 > T-'>-9-#i=-(7)S 2 <7)^^t;^^$ tL7t0 8 O S h 9 > V ;^ 

:^mm^4<D=iyTy-^mi^<7)m2<D^^\>zmm^tifzm9<7)Mos y^yvT. 
m 1 <^^^:^mmmj±Ati^i^iz^m^fi. m 2 <7)^T-«fss 2 ^ > t-*> 

>6^'*frieS2<7)n>T'>-9-0|^2<7)^i=-tz^^;^tL7t||l KDMOS 
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tmti.m&mtjm'^i^mm.^tif-zm I 3<7)mos h^^v>^^t. 

Hiiia^ 1 <7)-7 j^-Xi^-fi, mrie^K ^2. ^4. ^6. ^9. ^llisJ:?/ 

^1 5OM0S Y^yv~7.9^^rL^niryA-km^^-ti>tti>\zm^m3. ^5 

. ^7. ^8. SlO. ^12. Hi 3i3<t?/Hl 4C7)M0S Y'?^^:^^^^ 

tyiSH2 (7)7ji-Xi^>(±. frlB^K 112. ^4. ^6. ^9. ^1 l:fcJ:C/ 
Hi 5<7)MOS h7^vX^^>ett'e~tL:^-7m-jZi-^^<h^tCiuffiH3> US 
> H7> H10> H12. Hl3i3ct Xf^ 1 4 OMO S h ^ > vX ^ ^ 

tL-m:t>m^j;-r^lt*]^l 4-1 6<7)v^-rti;5-— ^t::ifim<7)DC/DC3> 

m^-m. 18] HI <7)y^T-75^^H«fsmi±tti;'js^t;^M^a. h2 o^i^^^^^s 

miifit3^M^ttfc^?tffl<:0H3O3>T-*>-9-=&^-r^lff^:^l ~ 1 7<7)v^-rtL 
[it^:^2 0] hItKH 1 (7)7a^-X^H(rlHH2 <7)7i-X^c7)FBl(7) 7 j:.-X 

^ •} 4" icfriSM o s h 7 > V X ^ (D^u ^ o ^l^B^^c :t ^^^t^-r 
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[0 0 0 1] 
[0 0 0 2] 

(electromagnetic interference) 7!>^~:^"^w^ ^ 9 flj.iir;^)?^^^— W;BEV y 
[0 0 0 3] 

DC/DC3>/s--^{i, 1. 5i^^J±m<^i>(^'(:\ UM^mmi 2 0(Dliit} (iE 
m) m^ltZ^m^ii^m&XtJ^l^ I 2 2 2^(r>-7^^ • :ny^y^c 
a, Cbi:. ¥ftffl<^ri>T-'>-9-Cst. flW (ia^-<i:-r) IC^I^^ tL^«ffim:^J 
^T-1 2 4 h=S-*L-Cv^^o ¥vt:3>T-'>-it-Cs(±. ^t61]iC«EEai:b-^?- 1 2 
4 <h^'^ K«fii:<7)r^tc^M$tLTv>^o 7 ^ > iJ'' • n >-r'>-9-Ca, Cb(i 
. 11113 <7) (A) tc^-TJ: ^ ;t7i-X l<7)^|^4^c^.t|2i 1 30 (B) li^-tJ: 

[0 0 0 4] 

i^i 2 2liijc[6]tt^ tcLrii^!ln@ig^tL;i,o ^<7)it^;|».<7)T-r\ myy 

4y^'- n^T-^^tCa, CbtiiSv^re^i^ 1 2 O/i-^iJ''^ > K--y)fLtL^mv)fLU J: o 
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[0 0 0 5] 

Vi-xii-eti. «mA:bST-i 2 2 ^mffitb^'jy^^^i 2 4 t<Dmx\ 

^ ^iJ'- . n^T-^-iJ-Ca, CbT&^^-etL-e^nojEMJfgT ( + ) ^S£Etti:^j^Tl 2 4 

0 7&^'b(7)m?lf.mEEVint^M'7^^ ^iJ'' • 3 >-7^>-i^Ca, Cb<7)^amJE0. 5V 
in^^'JSL^^^o/^mJEl . 5 Vin7&^^mi±m:^)^^l 2 4 ^^LT^lti3J;t/¥ 

[0 0 0 6] 

L -7 i - XII (7)fla r^i (i (5 i>z -M^^-r ^ n&sgy^o as ti ^Eout '^'^^^ ^ o 

[0 0 0 7] 

HI 5ti. ^<7)DC/DC n >/-f-^<7)^#:filjjS:|lli^«^^^i-o BJ^OX-T 
•y^lUl^^tCiav^-r. N^-v^-;HV[0 S h ^ > vX ^ (J.:JIT. rNMOSh^^ 
vX^J i:$5;i-^o ) 1 2 6, 1 2 8, 1 3 0 ti. -tfi'ttKDr- hm^l>z::^4 

(±^>m-j;^*). ■7a^-XlI<7)«8r^i43(i:f7;|:fe^gJi^^o NM0Sh7 
>vx^i 3 2, 1 3 4, 1 3 6, 1 3 8ii. ^Hx^tKDy- hm'f-Km:^^ y 

-f- > ^Mmm^ X ^ ±$mmm-^ <i> t tififflTj^^ i s o • -rfitzumm^ ^-^^ 

[0 0 0 8] 

j:.-x I (Dmm'^^z, w.m.mMi 2 Qi3^h(r>nM^^x\znyy^y^^ - =i>7"> 
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[0 0 0 9] 

[0 0 10] 
[0 0 1 1 ] 

[ma ^ nmir ^fzib(D 

-LfSO a filJ ^it^i" ^ Tt:*!) - v 'i^* > ^"M D C /D C 

^2<7)3>T'>-9-(7)^2<7)^T-^*ffii:t3^^t. ^20-7a^-Xt:^(i. lufS^ 
S^ti^tt^tL^^L. HufB^2<50rj>x>-9-<7)^l i3j:C/^2<7)^^^fltf|Em 

[0 0 12] 
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(Duyry^ -b^im. L T -SEE m ^'j \z. n ^mm ^ mm-r m2(D=i 
yry'if-:^^mM.uM^^h<Dmm^j^'^x^m^ix^o cioji^tc, mii^j^zfm 

[0 0 13] 

:^^BM<D—mmizi:tni^ mi<^^yry'^:Anm<^=iy7'y-^m^-^^^^^ 

o ^(Dm^k. %\(D-nyTy^(D^^^^'y ^y7.^W>2(r>uyTy^<D^^r/^-y 

Xco-r'i-T^-f jTb^-e^-e'ttl^j 1 ^2 tciS^LTiv^o 
[0 0 14] 

Ttc^M^tL. m2<D^^i)^m i(D^yry-^(Dmi (D^^iizm^^tifzm 1 ^ 
MO s h 9 > v;^ ^ . ^1 oiST-T&^^mffiA^^jySTt^^^^ m 2 <Dm^:^^m 

i(D^yTy'^<7)m2<D^l^Kmm^fifzm2<r>MOS Yyyvx9t. mi<o 

mi-^^m&xtim^i^zmm^fi. m 2 (7)i^i^:^^m2<7)^yry'^(Dm 1 <Dmi^iz 
mm,^iifzm3(DMos y^yvx^h. mi(7)m^-^^mi(o=iyT'y-^<Dm2 
(D^^Kmm^n. m2<Dmi'^^m2<r>=iyry^(Dm2<Dm^izmm^tifzm 
4 (DUOS mi<^m^-^m2(D^yr'y'i)-<Dm2(Dmi^i<zmm 
^fi. m2(Di^i':b^mmmmzw^^tifzm5<DMos h yyz^'x^ t. mi<^ 

^^^ttfcHeoMOS ^^yyvx^h. W>\(r>^^'h'^m2(0':iy'ry'^(r>%\ 

(r>^l'\z^m.^^. ^2O^T-:6^'«JEtti:^J^i=-lC^l^^nfc^7<7)M0S 

114 j3J:t/|l7OM0 S h^>vX:J'^-etL'etL:^->^:^iBJi-r'2><!:i: ^ 
^2. ^3. ^5i3J:?/^6OM0S h ^>vX^=&-etL-e'tL:f7*^St^L> ^ 
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:\tmi>zir:htti>Km2. ^3> m 5 XVm 6 (DUO S h ^ > i^' ^ ^ "k^ti^ 
[0 0 151 

2|s:|&0^<O— S^iUcttLf^. S l<7)='>T-'>-9-5{>^'n'fB ( n {i 2 i^iL±(7)^|5:) on 

mix (n+1) izm^L. m2(Dy :sL-X(r>r:x~r- ^ it^mn/ (n+1) 

tc|^^1-^<7);65^*?t Lv^o ^]±m±\l + I / (n+1) l-e-^x-ibtt. nOfi^ 

[0 0 16] 

^ 1 oMo s h ^ > v;^ ^ ^ . mi <Dmi':fyms.xti^i^i,zmm^ ti. %2<rym 

l-ii^m 1 CO 3 > T'^-9-*T-<7)^ 2 <7)JSffT-i^^^ ^ tL/c^ 2 <7)M O S h ^ > iJ' 
mic05ST-/^^^^l <7)n>7" ^+|-^T-0^2(7)yS^tc^^$:a. ^ 2 <7)5ST-7&^' 
^ 2 <7) 3 > 7">+l-^T-0^ 1 <7)^T-t^^^^ tL/t^ 3 <7)M0 S YvyVT.^h. 
m 1 <7))ST-56^^«i±A:tF^i^t;^li^ tL. m 2 (D^^i^m 2(nuyT-y'^m^(r>W> 
2<7))^^ic^M^n7t^4<7)MOS y^yvx^iL^ ^ 1 oswmJ±A;^j^T- 

ti^M^tL, ^2 05^^7&^'^2 on ^T-'^-'^-^T)^ 1 05aT-(;^f^^n/z^5<7)M 
OS h^>v;^^t, ^l<O^T-^^^^2(7)n>T-'>^t^^^<7)^2<7)3^T-tc^|^$ 
tL, ||2 0^i^7{)S^^2con>T'>-ij-<7)||2<7)j^i^li^^$ttfs:||6 0MOS h9 
^vy^^J'^, ^1 <7)^SgHF^^^^2(7)n>T'>-iJ-<7)||2<7)j^^=-tC^^:^tL. ^ 2 
^•7:>^^»i»mfit;^M$ ttfc^ 7 (7)M0 S b ^ > vv^ ^ . ^1 OJ^T-t^^^H 1 O n 
>T-*>-9-^^<7)||i oi^^tc^M^^lx. ^2<7)^W^mi±ai:^j^i^tc^M^tL7t 
II8(7)M0S y^yyvx^h, m\(r>^'i"hm2(n>-=iyy''y^%^(r>%\(r)Wi' 
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1 OOMOS i:*WLTJ:i/^o 
$ftL<(i. 7.4 -y^y fVm^^-hK W-lo^v :z.~X^\±^ ^1, ^3. ^6 
%o^xf% \ OOMOS h9>v;^^=^-?-tL'e-tL:^>Rigtci-^i:i:^H^2. ^ 
4. US. ^7. ||8i3j:0^'^9<7)MOS h^>vX^^>e-tL'e'n^"7*^St^L 
. ^2<7)-7a^-Xct3(i^ ^GiScttF^l COM OS 

^fi^M-7^m:\^'t^hhi,\z^2 . ^4. ^5. ^7, ^8i3J:?/^9 0M 

OS yvyV7.9-k^i(\^^'My\fM\^\^xx,\^^o 

[0 0 171 

2^^0^<7)— tg;fim:tL{i\ ^ 1 >-r->-it;6^^nj@ ( n {± 2 Jiil±(7)^m) <Orr 

llife^iJ^M :^tL. S2<7)7a^-XT'(i'5-n^n1i(7)3>-f*>'-9- ^T-t&^S V ^ C E^iJ 

^^^i-^<7)75>^^|jfS Lv^o tTt:. ^ 1 cT^^i-Xco-r^-T-'T Jt^#^n/ (n + 
1) tCiS^L. ^2 07jc-X<7)T-'^--r^it^l«JlX (n+1) tCiS^i--2>co 
t L0>o #JE^{i|2-l / (n+1) lT-#x.'btL, nOfll^^x.^ C t 

[0 0 18] 

:$:^§g<7)— E^#tcj:n(i\ n = 2 <7):^'g-H4oV^T. Hi (7)3 1 i3 

HICOMOS h^yi^'7^ H 1 (7)vST-7&^~H 1<0M0 S h^>v;^i5'O^2c0 
m 2 O^T-75^^H2 <7)3 >x>^f^^<7)S 1 O^T-t^^^^tLTt: 
H2OM0S h^yi^^X^ Hl<7)^T-7&^'^l<7)n>7'>-»?-*?-<7)0 2Oj^T- 

(DUOS h 9y'y'79 mi<^1^T-:^mJ±Xtimi^l^zm^^tt. m2(D^^:^^ 
m2<D=iyry'^m^<7)m2<Di^l^liZ^m^tlfc^4(DMO S h ^ ^i^^X^ 
^ 1 O^^^Ti^'^ 1 (7):2yry^m^(^m2(Dmi'l<z1^m^n. m2(Dt^l^:fym2 
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(Dm 2 (D^j-^z^mm^ti. m 2 <Di^^:d^m 2 <7) 3 > ry'^(Dm 2 <7)^^tz^M^ 

iz^^^fi. m2<Dmj-:^mmn.mz:mm.^tifzms(7)Mos h^>v>^^t. 
m 1 <Dm^:^^m 1 on >T-*>-<f ^^00 1 <Di^=?-{zmM^fi. m 2 (Di^j-i^ms. 

> -9-0111 <7)^^ic@M$tL. w>2(r>^^ii^m±.^-n^^^z-}^m,^^fzm\ 00 
Mos t^^-r^o c<7)^i-^{i. ;^ >f y ^ :^ i^*tij^#^7&^ mo 

■7i-Xc(3(±, ^2. ^5. ^7^J:U^"^1 OOMOS h^^vv^^^-^ 

>v>'^i5'^-etL-e'tL^-7^^^tCL. ||2 07a.-Xil3(i, ^1, W>2. ^5. ^ 
7:fcJ:C;^'^l OOMOS h ^ > vX ^ ^-en-TtL:^ ■7i!«Hf ^ t ^ 3 . 

^4, ^6. ^SisiD^^^g OMO S \ yyV7.^^ ^K^'M yVmsz LT J: 

[0 0 19] 

2^l&H>go— Eg^^tlitttf, ^103>T':^-9->i>5nXm1S ( n i5 J: t/mti-etie 

n2l^l±<D^m (D^yry-^m'^^^'hy'j:^ . m l (Oy JL-Xr^ii^tth nXm 

m^-^^m m iz ^m^M ^ti. m2<7)y :i^-XTu^tih nxmm<7)^yry'*rm 

'^:^^mm^izW.^m^^ti^ ttii l,Z^tlh<D::iyry-*)'&m^-^^nm^Z^^m 

^ y^^mir^<omi-tL^^o tfz^ ^ 1 O^i-Xo-ri-T^-f Jt**^m/ ( 
n+m) l>zm^t. S2 0-7i-X07=-'i--r Jt^lt n/ (n+m) tCfS^i" 
^OTi-'^f S Lv^o #JE^{±|l+m/ (n+m) Itr-^X-ibtt, n, m0^i=Sr^x. 

[0 0 2 0] 

^l§?go— ^#tcJ:tL(i\ n = 2> m= 2 0^'g-tC:fev^T. S 1 O rr >t-*>-9- 
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^-v: 15/ 



^ 1 <o^^^mj±xtim^i>zmm ^ ^ 2 <7)^i^7&^^^ 3 =r > T-'^-if^i^co^ 

>-9-^^(7)^ 1 (DtBl^lzmm^n. m2(D^^:^^m 1 or? >T-'>+f-*^co^ 1 (D 

OS ^l<7)^T75^'^l<7)3>T-'>-9-^?-(7)^2<7)5Sg^^tc^M$ 
tt. m2(D^=}'i3^m2(D-=tyTy^m^(DW. 1 <7)$^gi=-t;^^^tL7t:^4 OMO S 
^ i <7)j^^;6?mmAti^^ tc^M^n. 02<Dj^T-:^^^||2co3 
>T-'>-^f^T-<50S2<7))^T-iC^^i^tLfc^5OM0S h^^vXiJ'i:. S 1<7)^ 
T-^^'^3 0=r^T-*>-itllT-<7)^2 (O^T-tC^M^tL. ||2(7)5^T-7:'^^^4 c7)rJ>r■' 
>-9-^T■<7)^l<7)^^§T^;«^$tL/::^6<7)MOS Sl<7)$^^;^? 

W>i(r>^yTy'^m^<^mi(^m^\iZ^m.^fi. m2<D^^i)m3<^^y'ry^ 

^i=-<7)||2<7)j®T-l^^M^tL/i^7<7)MOS h^^vX^^, ^ 1 <7)^T-:*5'^ 2 
(D:nyry^mi-(^^ 1 (^yffT-i^^f It^ tt, ^ 2 <7)i^^7&?^ 4 Orj > f-'^-'t^T- 
cT)^ 2 (D^ro^ti^M^tiT^j^ 8 coMO S Y^yJT.^ m\<^^=f-i}^^2(Dn 

y7'y-^m^<DW> 2 <D^^{z^m^ii. m 2 C0^^755^m4 on ^t-'^-^-*?-^^ 

izmm^fi. %2(D^i"h^m2(Duy7--y^(Dmi<^^i-^zw^^i^fz^i 00 
Mos vyyjT.^ mi<7)m^-^^m4(7)ayry'^mj-<^m2<Dm^i<zmm: 

^ti. m2<7)m^i)^m2<DayTy'^<Dm2(DmT-{zWi^^fltz^l 1<7)M0S 
h^yi^'X^t. Hi <7)^^^i'^2<7)=f >T'>-9-<7)^2<7)^^^H^^$tL> m2 

(Di^^:fy^&mmmzm^^ntzm 1 2 omo s h ^ > v^'^ ^ ^ . mi oys^-zO^'n 

^tLTt^l 3<^)M0S hyyy^^t. m I <^m^:^^^ 4 <Da yry'^m=f'(Dm 

i<7)^T-i>zm^^ti. m2<Dm^^mj±mt}mj-iz^m^tifzmi 4(7)mos h 

yyi^T^^t. mi(omi^:^^m2(7)=!yry'^(Dmi(o^i^i^zmm^tis m2<D 

o^-^. mi(7)y^~xtp{i, mi. m2. m4. m 
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tti>i<zm3. US. ^7. ^8. mo. mi 2. mi sisjaz/mi 4<dmo 

4. ^6. m9. mi lisxz/mi somos h7>vx^^-en'en:f7^;^s 
i^z'r^tti>{zm3. ^5. 117. ^8. ^10. ^12. mi si^J^tfmi 4 

(DUOS V^>i/7.^^^ti^^tlty:^WJZLX l^^o 
[0 0 2 1] 

. mKo^^^m&mtfmj-Km^^n^ m2(omf-^mmmmzJ^^^tifz^ 
mm<Dm3(7):nyry^m^nhti^o ttz^ ^m^j:-WMizxfnf^ a^tjms. 

-r^fzi^K, ms-xtii^^f- tmi<D:='>r>^t(Dmi^zm\\ ^ i^tzmmm 
mm^t. mj±ii!itimi'i<z'i^hix^mt}m&i^m-r^mf±^m^^t. m&in 
tii^i'Xy)mts^n^mtimm(Dn^mi<zniiisLfzmmmm^^^'r^mmmf± 

mLx. ^(Dit^mmi<zfz^\::xmmmmm<DmhrLm^mmi-^mmm^^t 

^mm^i>zMos h^yi^^:^^(D^w^\^^'ofzA.m^iiz^y:^m-t^<r>i>ut l 

[0 0 2 2] 
[0 0 2 3 1 

m 1 u . ^§tm <Dmi<7) mm^m is tt -^^ - v > d c / d c ^ > / s- 

[0 0 2 4] 

iiEm) !^^i^zwm^ti^mj±.xti^j- 1 2 im<D^yTy^m^i}^h 
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>r • 3>T-->-if Ca, Cb(i> I211<7) (A) t;^-r J: ^ ^7i-X I(7)|§|f 
[0 0 2 5] 

7a.-xi-e(i. mf£Xt}i^T'i 2 tm&HitimT-i 4 t<Drm^ 
•r'>^^Cb<^iEM^T-{±mi±m:^^T-i 4izmm^n. my^-(y^ - ^yry 

^(D^mn&tyy^yv • 3>T'>H^-Cb<^ai:^mjEt:ftWiaij<7)mjEt<7)^co 

[0 0 2 6] 

y^-(yi^-=iyry-^C]3^^^m^n^o z^x\ y^^yif-^yTy^Cs, 
{i> sEU^^ (+) >6^'mi±mtr«?- 1 4H^^^tL. (-) 7&^^«ffiA:'j 

^^^mj±A:'j5ST-i 2 tc^^^tt, (-) ij^^'yy vmmz^m^^^o 

-ois^TOcoT-eti. y^^y^ ' ^yTy^c^ki.^-^mxzn^'fXWL'm.v.^ 

3>T-*>-9-Cb(±ii:vJiEmM 1 0:*-^^|&^;h-;smitm:oT5fem^ 
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out ^ ^S* ^ i^P ^ ^ <t ^ o 
[0 0 2 7] 

v^T^^^ (1) 75^^^ L, yy^y^f ' n ^T-'^-^-Cbl^^v^T^ic^ (2) /^^'^ 

VCa=Vout-Vin (D 
Vcb=Vin (2) 
[0 0 2 8] 

^ tic J: 19. (3) >ei^'fi£jz:^ao 

Vout = Vin-Vca+Vcb (3) 
[0 0 2 9] 

^ (3) (1) , (2) ^'ftA-r^t. -^^^ (4) 7)^^#;i>^:}x^o 

Vout=l. 5Vin (4) 
[0 0 3 0] 

^>;^tc#gij^^fit^ (Ca=Cb) ^iS^L^<r^. 1 . 5m<^^S.^mMir 
[0 0 3 1] 

5Vin) if^l^Z^^KmW^ti^o 
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[0 0 3 21 

Hist:. ^<7)^wm^icjov^T±fE<^j:d ^"7i-xi t'7^~xum<Dm^ 

y^m^t LT2j@c7)NMOS Y ^ y V 7. 9 2 2 , 2 4 t 5 1i c7) p -f- ;t-> 
M0Sh7>v>5.^ (J^T. [PMOS Vy>i^'7i^] t^.ir;bo ) 16, 18 
, 2 0, 2 6, 2 8 ^^tfo 

[0 0 3 3] 

PMO S h ^ > ^ 1 6 (i> V-;^^T-7i»^~mi±A;tJ)^T- 1 2 ti^lt^ti, K 
>y^^^7{>^^-7 7'f • :3>T-'>-9-Ca<^iE®^i^t^^^^tL-Cv^;So PMO 
S h 1 8(i. V->^^i^7&^'ffiI±A:^)«^l 2 ti^M^tL. Kl^^>>^ 

'f-:^^y^4 y^' • n>T-'>-9-Ca<o:P.;g^T-t;^l^^nTv^^o PMO s v^y 

2 0{i. y-XyST-75i^mi£A;^j5S?-l 2 tC^^^tL. Klx-f >^iST->6^^-7 ^ 
. -r >T-'>-9-Cb«^iESiST-t3^ic$tLTV^;2>o NMO S h 9 > vX^ 2 
2(i, YV^ y^=f-i)^y^^ yv ' :ny7'y^C2,(0%mMl'\^W^'^fi. v- 
;^S^/^»^'7^-r • =f >-r >-9-Cb<^:ftffi5flf^•^^^^^t^Tv^^o NMOS h 

"yyVT.^ 2 Ak±^ vu^ y^^'^^y^-( yy ' ^ >-r'>-9-Cb<7):^®^^^n^ 
Mi^tL, v-:^^^-/)^y^y vmmz^m.^tix^^:ho PM0Sh^>v;^^2 

;^yS?-7i>^^SI±t±l;'j5ffii^ 1 4 H^M^tLTv^^o PMO S h ^ > ^ 2 8 (i. K 

«EEm:'j^i=-l 4t3^gl^aTv^^o 
[0 0 3 4] 

NMO S VyyZ^'7.9 2 2 (DY- hl^l^KU. ^ n y ^m^3 0 X ^ ^ U y ^ 
^f-^?5N^''-^^^=^^'^o NMOS 2 4<0^'- h^^-tcfi, ^ n y 

01^3 0 J: n ^ffi-^^iN-^'^-^^^^-^o PMO S h ^ > v;^ ^ 1 6 , 2 8 

0Sh^>vX^ 1 8, 2 0, 2 6 co^"- hJSS^tCfi, ^ n y ^^[111^3 0 J: «9 ^ 
US ll^-rm-^^ff^^^L. ^N*i^P<^>^^'©-^'^'*>'5- ^N-fi^p-^^s:^^-^ 
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[0 0 3 5] 

PMOS 2 e-A^t>-^Xm(7^t^^ n>-r*>-9-Ca<7)IEilyro^(i(5 

f?{±l:':m/±t^L < 4'^o -r<7)B#, PMOS h^>v^^ 1 6c7)^^^M:t- K 

75^^:t>LT«EEttj;ti^T-i 4 tKjEA:'jST-i 2 t:^m^'r^^ t^m±-r^fz 

tb^z^ PMOS 1 6<0/s-y ^r- h ^3 >•r>'^f Ca<7)IEM^Tt:: 

LT. P MO S h ^ > ^ 2 6 7!>^^:t 1 ^ P MO S h ^ > ^ 

1 6 75i^^/^~^TXRigt^^ctdt^LTV^^o PMOS h^>v7>^2 8 > 

PMOS 2 oco^^y-r:t- h'-^^t > Lxm&lHitl^^ I 4 tm£E 

A:;'jyST- 1 2 i:7j)^^MI;&-r^ C i: ^I^Jiht-'i. PMO S h ^ >vX ^ 2 0 <50 

ys-.y ^y- h ^n>T-'>-9-CbCOIEM5S^t^^ML-C. PMOS h^^v::^^?' 2 
8 t # P MO S h ^ > ^ 2 0 56^'it/-<-r r i: ^ i ^ 

[0 0 3 6] 

2,28 7&^-?-tL'rtL:t >^«-e. h ^ ^ 1 8 , 2 0, 2 4, 2 6 ^^^'-g-tl-T 

o 7 ^■'f-r (jil«Fosc) OMI^e^Ts (1/Fosc) ^ i>n^li]y^)\^ 

Jt ti T ^ / T s-e-^ X. n -g) o 
[0 0 3 7] 

^N. '^P-^^L ]y^Ji^X j5p;6^'H P^;K7)h § {i^ h >- v .X ^ 1 6 , 2 

2 , 2 8 ^^^n^^M y^mmx. v^yz^T.^ i s, 20, 24, 26 /O^^-etL-r 

[0 0 3 8] 

-7 a^-Xlt-t^-y :L.~X\\-^(ry^ ^fz\t^(r>^^(r>-7 :r.~X'giy)^^m^ii\i?\z, 
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[s|B#HH^^;l-t;'5:^«!^Tg*f^tt> h^^v^^^^ 1 6-2 8 <7)^gB=^V/^o 
A.W\m<:^^ y^WJZ-t :h<D-^^^t Lv^o 
[0 0 3 9] 

^ Jt^^Lv^il (1^0. 5) tCiS^LTcfcv^o 
[0 0 4 0] 

;^jKi±W^^t^^*^!l (mis) iimL-r^-To ±^#f4^t LT. Vin=2. 4 
V. Ca=Cb=0. Iout=2mA. Fosc= 1 0 0 k H z tc^^ LTV^ 

[0 0 4 1] 

m 5 ^§tm<^m 2 comrnm^^ j: ^ - v^-j^ > ^^sd c/d c 3 

'JfilllIS&3 2 ^i^tt7t:^<7)-eafe^o 
[0 0 4 2] 

t~MM^n^«rL^ijiwiiij?&3 4 muttit/JroT- 1 A tv^y vmiLt<Dm[zm. 

Jt^M^mEEE S ^^^'l^-iJ' 4 O i:^^-r-5>o 

[0 0 4 3] 
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) E S7&^^i^< ^oT, «»lH4p[lliS&3 4f4m»!L^v^^-^-ii-^ J:^ ic«!)<o mtjm 

4 Oomtl (Jrbfci^Mmffi) E S:^>Mi:< ^^oT. myMimilll^3 4 {imit^ii^'c 
$^-tir<2>i^ ti'i&<o *m«I±l§^t?3 8(4. fci:;i(4V^-^^ K^> 7°IlIl^;<>-^'& 

[0 0 4 4] 

me (7) (A) ic, z<Dmmif^B (us) oDc/ocnvy^-^tc^stt^ 

^^-->3 ><7)tB;f7mffiW^^I^»iJ (mis) ^*^JtLT^1-o EI 6 <7) (B) 

n> (/±i;^j«i±) <D^^- )]y^i)j:i^Lxmmm<Dmtjm&m^^^7f:-to 

^#^LT. Vin=2. 4V. Vout=3. 3 V. Ca=Cb=0. I /u F . lout 

- 2 mA. Fosc= 1 0 0 k H z tH^^LTv^^o ^iJt^M(DmJ±.') y 7°;K4|^ 1 
1 m V -e^) ^ O i^zM L -C. ^i&^J<7)m£E y 7°;K4|t> 0 . 4 m V "C^ «9 , y -7° 
;l/^{4|^ 1 /2 8 lC5^#$tt-CV>;So 
[0 0 4 51 

^Tt:. :i<DX'jKi:mMmm3 2imx.^m^ii. mmm&^^^s s(Dmmm 

[0 0 4 6] 

4- is, I1I6 0 (B) IZTj^i-X^lz, ^MMMXli. 7.^ y ^ 

Xl:6-f>-7i-XlI-v(7), tfc(4'e<7)i§frOS1fa?llX-f -y^HIje&M (1113) \,Zi3 
V^T^SIJCO h ^^vXrJ' 16-2 8 i^S^^IWIBf 7 LT. «ffiA:^;^T 1 2 t/i{4 

it»rLm?j^i ofjj;^>^^mjEm:^i'^^i 4tij;o^^iiif$tL^^ji6-r^>'i>o 

[0 0 4 7] 

111 7 :^^m<Dm 3 (ommfmiz j: ^ ^ - -^^i^ > -/md c /d c =i > 
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[0 0 4 81 

ctl9Mt;{±. ^i-XlT'fi. |1I7<7) (A) n1i03>T-*> 
^m=^C^l, Can^^ #^<7)iE^lJ^^^mi±A;^J^T-l 21P.iJt^fS]ttr5:v^ 

tce^ijtc^^^n. io(7)rr>T-*>-9-ii:?ij[iis&^0^t-^o ^^-xii-cti. m 

^oiE^^T-^mffim^i^T- 1 4ffiijtcfp]it-ri:v^tc3i^ijti^^$tL, locori^ 

f-'>+)-iife^iJ|DljE&^ff^^1-^o ^5?^ L< {±. #=r>T-'>^f#^Cal. Can<^ 
^ ^ / N° rJ' > X ^ (W| — L T J: V ^ o 
[0 0 4 9] 

T'^-ifm^Cal, Can<^^««ffit7t:(i«ffiP#T^-etL-e'nVca^ L-, "7 

ITii^^-f • 3>7">-itCa(^^=' >-r'>^*i^t3ov^-C^^ (5) 7i»^^^5: 
L, • 3 >-f'>-9-Cbi::-^v^T^>:5^ (6) i3^J^SL^-r^o 

VCa=Vout-Vin (5) 

Vcb=Vin (6) 
[0 0 5 0] 

Cb75^'±f£«^ct^^Mi4<7)fS]§-e]i:^ijn^M^n^^tm: (?) 75^^^ 

Vout=Vin-nVca+Vcb (7) 
[0 0 5 1] 
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^ (7) l^z^ (5) , (6) iitX-r^t. (8) ;{i^^#/i^tL^o 

Vout=ll + l/' (n+1) }Vin (8) 
[0 0 5 21 

^-r^?im0 3>T-'^-it^T-Cal, Can<^^^ (n) iZf4[^CX^S.m^~ 

S<7)^Hl*Io$ J9 1 (n=oo<7)Jt'^) 3 3 (n = 2<Dm^) <7)|gH[*i-e^ 

[0 0 5 3] 
[0 0 5 41 

XI, ii(7)T-'^-X'f Jt^^#mrL«ltBg;'jt3€«D/cM# (1 : n) ^zm^t^ 

Z.tX\ 19 7 J^-X I <7)T' jL--r^Jt^ 1/ (n+1) , •7i-XlIOT'^ 
-x-fJt^rn/ (n+1) H-eti-rtL^^e-t-?) ^ <!:T% M"7^-Xl, II^T':gi 

[0 0 5 51 

1118 tc, Z(DmMMBlZii\^^xm 1 (Dy^^yy • 3 >T*>-9-Ca^ 2'Ii<7)=3 
>T-*>Ht^^Cal, Ca2'^Mf^ir^m^ (n = 2) cT);^ ^ -y ^|l]l^|^c7)^t^^fl ^ 
^-To ^<^X-r y ^HlJf&^ti. X-r y^^i^t LT 31@ONMOS h ^>vX^ 
4 6, 5 2, 5 4 i: 71H<^PM0S 4 2, 44, 48, 50, 56 

, 5 8, 6 0 ^-^^T'V><g,o 
[0 0 5 61 

PMos h^>v;^^4 2(±. y-^i^i^:^mm,mmm^3 4i:ifi-Lxmf±x 
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^ST-t^^^^tLTv^^o PMOS h9>v;^^ 4 4i±> y->^jST-56^'m»H«lil 

*&3 4 ^^LTmi±A;'J^Tl 2 K^m^ti. Kl^^ >^i=-75s'-7 ^ > ^5'' • 3> 
ry'^m^C^l(DpMM^lzm^^fiX\^^:ho NMO S h > v;^ ^ 4 6 ti. V 
-;^)^T-7i)^^7^-f • 3>7"->-*t-^T-Cai^7):ftM5ST-tc^^$ti. vu-oi^ 

^if-yy^y^ ' =f >T'>-9-^i^Ca2^iE^l^i^t-^^^^'^^'^o PMOS h 
^ ^i^'X ^ 4 8 ti> V->^i^T-5&^^myj^*IJf^llllE&3 4 *^LT«I±A:^^^^ 1 2 
m^l^^a. Kl/^ >5s§^7:)^^7^^ • 3 >T^->Ht^^Ca2<^MS5reTi^^^^$ 
nrv^^o PMOS h^^v;^^ 5 Oii, V-X^T-75»^^mffiA:tl5S^^l 2 tl^lgc 

o NMOS h^VvX^ 5 2(±. KU-r 7 > • n >7">'-<f *i^C 

t^^M^ntv^^o NMOS h 5 4(i. Y V 4 y^^if? ^ ^ ^ ^' • 

PMOS hy>v>?.^5' 5 6{±. YV 4 y^^-h^l ^ ^ y ^ • ^^y^^^m 

i^Cai<7)iEM^T-rSM^n. y-;^S^^^^mi±ai;^i5ffi?-i 4U^^^tL-cv>^ 

o PMOS h y >>^~7>^ 5 8 (i. Y V 4 y'^'^ify y ^ y - ^y'Ty^m'i-C 

a2<7)iE^^i=-tc^l^$tL> y-^^T-75^'mi±ai:^j^T-i 4 n^^i$nrv>>g>o P 

MOS y'yyVT.^ 6 0(i. KP-T >^T^^'y y > • =f >7">-9-Cb<5^iE® 
Jro^tc^lt^tL. y-y.)^^7{>^^mi±ai^'^T-l 4 1^^^^^^^^^ 
[0 0 5 7] 

NMOS h y 4 6, 5 2 <7)r- ^uy^MBSOX^^ 

^ y ^m-^ <f}i:^^^x.hti^o NMO S h y 5 4 <7)r- h^^lC{±> iJ' 

n y iJ'IlIl^S 0 ct !9 ^ n jf-^ ^i^.^^^-^x. ibti^o PMO S h y > vy. ^42 

o PMOS hy^vy.^ 4 4, 4 8, 5 0, 5 6, 5 8 (DV- h^J-l<Zii^ 

, 9Jp_(i. 113 ti^Lfc^y n y ^#-ti:|5l^ico?b(^-rcfc\/^o PMOSh 
y^vy^ 4 2, 5 0<O^s-y yy- I1I3C0PMOS h^yvy.^ 1 6, 2 
0 t|^^i<7)aat^J: -etL-e^L, nyT'>-itCai<^iEM^i^> n^T'y-itCb 



miE# 2004-3008506 



#11 2003-015431 



^- V : 26/ 



[0 0 5 8] 

6 , 5 2, 6 0 :/)^^ti^^tl:^ V^yV7.9 ^ ^, 48, 50, 54, 

5 6, ^^ii^^lCi^^K^V^Mttan. I170 (A) H^i-J:^^-7ai-Xl(7) 

[0 0 5 9] 

^N. ^P-^'X j5n-. ^p^^'^'H 1x^;K7)<5: ^(i, > > v;^ 4 2 , 4 

6, 5 2>i^'-e^-ett:f7m^T% h^>v;^i5'44, 48, 50, 54, 56, 
b ^ii^^^^^^^yiiimhti:^ . mi(r> (B) tc^-r J: 9^-7aL-XlIo*g^*>t 

[0 0 6 0] 

MrHl^l^ttx 4 2 -5 8<7)^^^v^o/::^|WlB#iCp^--7;|:fci^JC1--2>(7) 

[0 0 6 1] 

HI 9 IC> 4 <7)^Mff^igJ^ J: ^ ^ ^ - > T'SD C C 

m^t-^o it!l^0glS5}-{i. ±ffi^l t/j(i^2co^«^S^|^D-e*^o 
[0 0 6 21 

if^l^fflt^ti^ ^i-Xl-eti, |19<7) (A) tc^-fi^H, n1@<7)rr>T'> 
Can^^ #^OiESj^^^SBEA:^7^T-l 21IUcf6]tt-Ci:v> 

9 0 (B) H^-Ti^tC, ^nfj n1@<7)^>•r'^/■^f^T-Cal, Cgn^^ # 
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+ ^ / ^° V ^ > ;^ ?r |WI — (7) fit t c ^ L T J; V ^ o 
[0 0 6 3] 

, y^^yr'^>Ty^c^K'D\^^x>k^ (lo) 75^^^jz:-r'2>o 

VCa= (Vout-Vin) • (9) 

Vcb=Vin (1 0) 

[0 0 6 4] 

-eti, ±ieoj: ^ tcmffiA:':^?- 1 2 ^mJEtB;^jS^i 4 ^<7)r^n 

±fe<7)J; ^ ^S14<7)|p]i;-enjH<7)-7 7-f • ^r^T'^-^t^T-Cal, Can 

1 1 ) ^^li^iL-f^o 

Vout=Vin-Vca+Vcb d D 

[0 0 6 5] 

5t (1 1) (9) , (10) ^ftA1-^<l:. >k^ (12) >6^^i»75-tL^o 

Vout= 12 - 1/ (n+ 1) t Vin (12) 
[0 0 6 6] 

:l<d^^\,z, ^(Dmmm^z^M. ^lo^^^^^^*- 3>7">-9-Ca^« 
l^'rhmML(D:=iyry-^m^C3,i, Can<7)i@m (n) lli^-^ CT#J±^^- 

^<7)|EHl*10^ 0 1 . 6 7 (n = 2<7)tt'^) ~2 (n=oo(7)Jt'g-) OfEHl^-e^ 
pgfilJ lip^l- 'S) ^ <h # ^ o 
[0 0 6 7] 
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[0 0 6 8] 

ii<r>r:2.~7-^]^^%^WM.m^^ti\z.mtfzm^^ (n : i) mssi-^ctr- 

, }} 7 jn-X I Or-'i-T- ^Jt^ n/ (n+l) . 7 i-XlKO-r'^-f- < 
Jt^l// (n+l) t'-^-ti-ettf^^i-^^ i:t:\ M-7i-Xl, imxn^WM. 

10 0 6 9] 

m 1 0 t;. ^<7)||Jt?f^^JC:foi/^T^ 1 0-7^-f • n >T':^-9-Ca* 2^0(7) 
rr^T'^-^-^TCai, Ca2"^'tMi-^J#^ (n-2) O;^ ^ y f^HlMOttgg;^!] 
^^"To ^(D7.4 y^UWm^t^ X-r -y ^ L-C31EONM0 S h ^ >:xX 

^ 7 0, 7 4, 7 6 t 7li<7)PMOS h ^VvX:?' 6 2. 6 4, 6 6, 6 8, 7 
2, 7 8, 8 0 ^'^^T-v^.2)o 
[0 0 7 0] 

PMOS h^>vX^6 2{i. y-:^^l-i}mmmm^3 4^i^LT«i±A 
ST-tC^St^tLTV^^o PMOS h9>vX^ 6 4(i. y-X^?-5{i^^"7 7^ >'ir 
7">-9-^T-Ca2<^MSST-l^^^$nTV>^o PMOS h ^>yx^ 6 6 ti, K 

V A ^^^-^^^7 ^ y -^^ • n>7">'-9-^T-Cai<^:S«^Ti3^M^tL. v-xj^ 

T-:*^-7^>r • =i>7">-9-*T-Ca2<^M^^^'-^^^=iT''Cv^^o PMOSh 
^>vX^6 8(i. V-X^T-7i^^«yMM|DlS&3 4 ^i^hLTSffiA^bi^i^l 2 

tL-ci/>>z,o NMOS h^^vx^' 7 0{±. y-:^^^i)^y'7^ y^^ ' :^y7'y^ 

al<^:P.S5iT-t;1fS5c^ttTv^^o PMO S h 9 > v;^^ 7 2 (i. V-X^^;0^^« 

JEA:tiJ^T-i 2tc^M^tL. Ku-^ ^^^^;6^7^^ >x • ^yry^C]i<D^m 

^^\Z^m^flX\^^ho NMOS h^^vX^' 7 4(i. KU'-f >^T:e>^-7 v > 
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T'^-f Cb<7):ft«^t3^M^n-C\/^-?>o NMOS h ^>v>?.^ 7 6 {±. 

y^l-h^-y y ^ y V ■ ^yry^C\i(D%mMl-^^^^^^. y~7.^i-i}^^y 

y YmtLl>zW^^f^X\^^ho PMO S h ^ > vT. ^ 7 8 {±. YV^ yl^^i)^yy 
^y^ ' n>T'>-9-^T-Cai<7)iE«T-t::^l9^$tL. v-;^^W«ffim:'j^T- 
1 4 tc^^$tLTV^;|,o PMOS 8 0(i. Y V ^ y^^ii^V y ^ y 

[0 0 7 1] 

NMOS h 7 0, 7 4(7)y- h^^tCti, ^Vy^m^SOXt)^ 

y ^}i:^^^x.hti^o NMOS 7 6(7)^-- hj^^tCfi, ^ 

n y ^ 30Xi)^^'y^ ^ N-^^^-^^ "b tt^o P MO S h ^ > ^ 6 2 
, 6 4, 8 0<7)r- h^i^tKi. iJ' n >y ^[1IJ^3 0 J; 19 n y iJ'-ff-^^p^ei^-^x. 
^?tL^o PMO S h 6 6, 6 8, 7 2, 7 8 O'J^- h^^titi. 

;^^ 6 2, 7 2<7)ys>y^r- h{±. EI3<7)PMOS h^^v^^iJ' 1 6, 20^1^1 

[0 0 7 2] 

4 , 7 0. 7 4 , 8 0 75)^^-etL-m:t >^ST^ h 9 > vX ^ 6 6 , 6 8, 7 2, 

7 6, 7 8:^^^fi^^tity'^mt^j:i)^ lU 9 <7) (A) tl^i" J: 9 ^ 7 a. -X I CO 

[0 0 7 3] 

95 N, y5p_75^L V^;i/T^N-» ^p-^^UU^)V(D t ^ it. h9>vX^6 2, 6 
4, 7 0, 7 4, 8 Oi^^^fi^'Myi^B-C. h^>vX^ 6 6, 6 8, 7 2, 
7 6, 7 8:/}^'tti^^My^mt^j:^. Hi 9 <7) (B) 11^1" J: 9 ^ 7 :c -XlIO 
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[0 0 7 4] 
[0 0 7 5] 

mm (n, mU^ti^fi2 iik±(D^m <0:n yry^m^Cah ' "^ Can'^« 

m^-th tti, [z^fih(D::iyTy'^-mm^'kmnKmmm.\^. 7 j^-xh 

[0 0 7 6] 

•7aL-Xl-e(i, mi 10 (A) ^ZTFirX^K. mi<oyy^ 
yif-riyTy'^Cal'-i^^^'CnXmm<D::iyry-^m^ (Call, Cgnl 
) ^ (Calm, Canm) nmU<i^mf\\<D::i y Ty-^U^m^^f^m. 

L. n ^ m^y<7)n:/-r'> -9- it^ij 111^ 76^^11 vHii&^iJti^l^^ti^o 

^•f'^-9-^^Caii, Caimii^^<7)iEmi^^'kmj±xt}i^i'i 2mi^zmn 

TV^;2,o 7a:-XlI-e{i. m 1 1 O (B) tC^-fct ^ (C. ^1 <7)7^-f • 3 

^•r*>'-9-Cat-i3^^TnXmi@<7)3>T-*>-9-^T- (Call, CaW . •••• 

, (Canl, Canm)^'~mii^t;n^iJc03>'T-'>-»fii:^iJll]I^^ffML. ^ft 

^^Calh Canm'i#^<^M^^=^«ffii±l*^®^l 4flJt3f6]tt-CV>^c, 

§ft L< {i. #n>T-*>^^^^Call, • C^<D^^^^i^^yy^^m--(Dm 

[0 0 7 71 

c:<7)iiw^st3:fcv^T. m&mtj^j-i 4t3t#^tL^ai:tjmjEVoutf*^<^<t 
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m(r>m'm(^-7 "7 ^ y y ' •=iy'ry^%^fzt^\t (Caii, CaW '^''W'J 
W^^^^^t\z^^^'7'74y^''=iyTy'^m'^\z^\^^x:ki^ (13) 75^^^ 

§-e^^^tL^-7 9-r • n >7">-if Cbi^-^^^-C^^ (14) ;6^^fiKjz:i-^o 

VCa= (Vout-Vin) (13) 

VCb=Vin (14) 
[0 0 7 8] 

7ai-Xl-e{i. _Llfi(7)j: ^ t;«|±A;'jST-l 2 tmffim^^l^T- 1 4 ^or^tc 

Call. Cani) ■h^h-fi^^yTy^w\W^t-7'7^y^'''-=iyTy^c 

Vout = Vin-nVca+Vcb (15) 
[0 0 7 9] 

^ (1 5) tc^ (1 3) , (14) ^ftAi-'S^. (16) >6^^>6-tL>2>o 

Vout= I 1 (n+m) I Vin (16) 
[0 0 8 0] 

^■t^1tl^<7)rj>T-*>-it^T-Cal, Canm<^1®i^ (nXm) tZfL.Dr^JE 

^S:— ^<7)|^Hl*loS 1 (n =«3(7)^|'g-) ~2 (m = oo<7)%'g-) c7)|gHp«3-e^ 

[0 0 8 1] 
[0 0 8 2] 
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(7)-7^^ • n>T-'>-9-*^Call. Caiaa^^mmiiZ^m^l^^tl^y :r. 

-XI t nf\\{z^m^^^fi^y ^- :^UtX-lim : n (T^iSv^/it^ab-^o \.fzif-^ 
M-7ai-Xl. II(7)x^-x^J:k^^,#«yjtL'K#ttg;'Jt;SL:7t:Mi^ (ml n 
) Hlx^f 'S) - 't-e. ^i-X I <7)T-'a.-f-^ Jt^m/ (n+m) . 1 

-XlI(7)T-*^--r ^ Jt^ n/^ (n+m) tC-en-e'tLl^^i-;?, ^ <h t:\ M^i-X 

[0 0 8 3] 

ayry^m^fCoii, Cal2. Ca2b 0^22'^^^^^'^^^^^ (n = 2, m=2) 

1 5li(7)NMO S h 8 2, 84, 86, 88, 90, 92, 94, 9 

6, 98, 100, 102, 104, 106, 108, 1 1 0 ^'^^T'V>^o 
[0 0 8 4] 

NMO S h ^ > vX ^ 8 2 (i. K P-f >jSW«»fL^lH^llIi?& 3 4 LT«ffi 
A:^'^tF1 2iC^M$tL, y - ^^^^^^^7 4 :y V ' n >T^>^^-^^Ca21«^iE 
Mj^T-t^^l^^tLTV>.g>o NMOS h^^vX^ 8 4(i. >^J-^^yy^ 
=r>T-*>-if^TCa21^M^^-t-^^^=^^ y-v!>yS^75^^-7 9^' • 

>'-r'>-9-^^Caii<7)iEfej^^tCgM^nTv^ao NMO S h y^i^'y^ 9 8 6 

-X^W^^'^^^X- 3>7->'-9-^^Caii<7)mS)^T-l^^M^^TV^^o N 
MOS h 8 8{i. V-Xy^^;6^^-7^-r >X • n ^r-'^^-tf^TCall^T) 

:^«^-tc^il$tL. ru4 y^l-ii^yy^y^ • 3>T-'>-9-^T-Cai2<^iEM 
l^T-t^^^^tLTv>^o NMOS h9>v;^^9 0{i. K^^>^Wm?Mf^ 
llljl&3 4 ^^/hLTm£EA:'jj^Tl 2tc^^^tL. y-X^T-:6^'-7 9 ^ >X • > 
■r>-9-^T-Cal2<7:':^>'S^i^t-^^^^'CV^'?>o NMOS Y y^ V 7.9 ^ 2\t^ 
y~7.mi^:^^yy-<>^- n >T-'>-9-^^Ca21<^:ftS^i^t-^^^^^ Kl-'l' 
>'^W7 9^>X- =r>T'>-if^TCa22<^iE^^T^-^^^=^'^^''^o NM 
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iE«T-tc^ig^;jx. V - y^m^^'y ^ ^ > ^ • ^yry-^m^Ca2i^M^^ 

?-i;#M$tL-Cv^^o NMOS h^^i^'^^^ 9 6(i, 4 ^mW^y y ^ y 
T-'>-»f^^Ca22<^A^^^t-^^^^'^^''^o NMOS 9 8 {i, 

>^i^7&5^-7^^ ^^^^ • >-7-'>-9-^^Ca22<^:^^^5^^^i-^^^=^^"^^''5>o NM 

OS 1 0 oti. Ki^-r >'^w~mi±A;'j5ST-i 2 ic^M^n. y- 

;^^?-7)^^7 7^ ^iJ'* • 3>-7-'>-9-Cb<7)iE^)^^^t;^M^nTV>;g,o NMOS h 
1 0 2 (i. KU^ y^^-^^yy^y'^' >T'>-9-#T-Ca22<^:^® 

tLTv^^o NMO s h > v;^ ^ 1 0 4 ti. vu-i ymi^:^^yy4 yy • =r yr-' 

y^c\i<Dnm^'^i<z^m^ti. v-:^m^^'i^yyvmmzmmi^^x\^^^o 

NMOS hyyi^:^^ 1 0 6{±. V->^^T-56^"7^-r • 3>T*>Hf^^Ca2 
OS 1 0 8(i. y->!.ST-;^^^-7^-f • n >r-'>-9-^^Ca22<^ " 

lEm^^i^^mm^ti^ h^u^ ym^:^^v.s.iiit!^j'izJ^m^nx\^^^o nmos 

h^^vX^' 1 1 Oti^ V-:^m^i)^yy^y'^ • =r >-r*>^^Cb<^iES^T-t; 
[0 0 8 5] 

NMO S h ^ 8 2 , 84, 88, 92, 98, 102, llOO'^^- 

hl^^iZii^ y ^m^3 0 X ^ ^TJ y ^m-^^-fy^^x.hti^o NMOS hy 
>v7>^86, 90, 94, 96, 100, 104, 106, 1 0 8<7)y-hi^ 

[0 0 8 6] 

<f,:h^Y{U^)VX <f>_i)^L]y^)V<7)t^{t. NMO S h ^ > vv?. ^ 8 2 , 8 4, 
88, 92, 98, 102, I \ Oi)^^n^lX-t y^MX^ -iiiUO S V y y V 7. 
^86, 90, 94, 96, 100, 104, 106, \ 0 d>i)^^fi^'M y^ 

ailiE# 2004-3008506 



#SI 2003-015431 



^-v: 34/ 



Si: ^19. HI 1(D (A) tc^i- j; ^ ^-yoL-X i(7)$t|^t>ti^.;^)S#^tL^o 
[0 0 8 7] 

.f-^^LU^)\^X-<^.:dmU^)V(Dt^a. NMOS h^^vX^ 8 2, 8 4, 
88, 92, 98, 102, 1 1 0 yVtBT^ NUO S h "7 > X 

^86, 90, 94, 96, 100, 104, 106, 1 0 8 T^^-eti-ettrf 
mt^j:*). mi 1<7) (B) iZ7fk'rXo^J:y^-^U(DmU^m:^n^hfi^o 
[0 0 8 8] 

_;6^^|WIBttCL l/^;VtC^^^r^*Ktt. NMOS 82-11 0 

[0 0 8 9] 

[0 0 9 0] 

03. 08. mi 0<7)^i&i^Jtli3V^-C{i. #X-f y^^T-i: LT. PMO S h 

2ti^1-^M^a<7)J:^izNMOS h^>v;^i5^<7)<;z^^'f5gfflL-r^ iv^o S7'^> P 
MOS h yyi^';^^ ^itMLXii X\^^L. ^(D\^(D7.^ y i^m^^i^mLX 
^ j;v>o HI 2 H^-rili&flJt3:feV^T^. #>^-r -yf-^^i: tT> PMO S h -7 

[0 0 9 1 ] 
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mi] 

db-i) o 

[HIS] 
[1114] 

si<7)^Mff^i-j;^v^T!#'btL^v5a.i/-v3><7)j±it» m&i^M * 'ijtmn t 
nit L T^-r«i±»Bi-e^) ^ o 

[EI 5] 

me] 

^ 2 O ^Jfeff^t^JC :J3 V ^ T # ^ V ^ ^ 1^ - V 3 > <0 m «JE ^ t^fe5^M ^ 

nit L T ^l-mffiM^EI -e ^ ;s o 

[11 71 

m 3 <7)||i&f^,^jc ct ^ ^ -V - V > yMD C /D C n >y s- ^ OiFs^S^^I-IU 

j^lil-e^>^o 

[HIS] 

^ 3 (Dmrn^m :j3 tt ^ x ^ ^ mi^iiom^i^u ^^i-ii]i^iii-e*-5>o 

[1219] 

m 4 (^nMm-j^ ct >i) ^ ^ - 7°MD c/D c 3 ^/s- ^ oji^a^^-rni 
i^iii-e*)^o 
[m 1 0] 

[mil] 
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Cb -7 9^ • 3 :/T•'>■9- 
16~28 NM0Sh9>vX^ 
3 0 ^ n y ^ 
3 2 !lf 

3 4 mMJ^HIK 
3 6 mji^K-m^ 

3 8 ^t*SEEI§^IlIl^ 

4 0 :3 ^S' 

Cal^Can 7 7 ^ > i?" • >T'>^f^i^ 
4 2-80 NMOSh^^v;^^ 

Cair--'Canb Calm* ' ' ' Canm 7 ^ ^ > ^ • 3 > T-'>-it#^ 
8 2-110 NMOSh^^v^iS' 



tBiiE#2 004-3008506 



2003-015431 



^-v: 1/ 



[HI] 



12 



(A) 7x-X'l 



10 — 



777- 



~1L 



T 

N 



u 

■O Vout 



Cs 



( B) 7x-XlI 



12 



U 



Vout 



Cs 



[112] 



Hi' 

■R 
93 



7X-X1I 



7^ -XI 



ttliiE#2 0 0 4 



-3008506 



#M 2003-015431 



^-v: 2/ 



[1113] 




Ts C '/fosc ) 



-1 



H >l 



aitE# 2004-3008506 




aiiiE#2 004-3008506 




aifiE# 2004-3008506 



#Si 2003-0 1 5431 



^-v: 5/ 



[0 61 



3;320 



3315 
utl 3.310 



^ 3.305 



3.300 



140 



(A) 





Ts 


1 




* 








:\ 1 \ ; 




— ^ 


: \ 1 \ \ 

': \ I \ • 

— V — 


-\ — 1 * — 1 

\ 1 \ 1 
\ 1 \ I 

A\ 


^ — H~ 

VI \ 1 

3LJ 14 




\' / V 

1 ■ 1 1 1 1 1 1 1 


VI \| 
\ 1 

i II 1 



160 



180 



m 



3.3134 
3.3132 

3.3130 



^ 3.3128 



l5 



3.3126 



140 



(B) 











kKk 
























DR 

» 1 1 1 1 1 1 1 1 


1 P w t ' 



160 



180 



fl# fa^ (/iSCC) 



200 



miiE#2 004-3008506 



#M 2003-015431 



6/ 




ttiliE#2 004-3008506 




aill#2 004-3008506 



#g| 2003-015431 



8/ 



II2I9] 



3^ (A) 7:£-Xl 





tbiiE#2 004-3008506 



2003-015431 



9/ 



1 0] 



=2 



00 



— ^ 

CO T 



TO 



o 



□ 



rs4 



O 



^1 




in 

UJ 



lEP — 



rsi 



o 











d 


(a 



miiE#2 004-3008506 



#11 2003-015431 



^-v: 10/ 



1 11 

12 3A 



(A) :?x- X I 




777- 




ffi|jE# 2004-3008506 



mM 2003-015431 



^-v: 11/ 




tBiE#2 004-3008506 



mm 2 0 0 3 -0 1 5 4 3 1 ^- V : 12/ 

[m 1 3] 




(B) 7x-X'lI 




tiliiE#2 0 0 4 - 



3 0 0 8 5 0 6 



#11 2003-015431 



^-v: 13/E 



5] 




oVout 



126 



^ HE--- 130 



•77T 



ailiE#2 004-3008506 



#iS 2003-015431 ^-vl 1/E 

> mi±A;^5fi5T-i 2 iimffitativMT-i 4 tcorBit;-7 9^ • >7"->-if Ca^^*'^ 
[^Kni m 1 



miiE# 2004-3008506 



mi 2 0 0 3 -0 1 5 4 3 1 ^- V : 1/E 



#il 2003-015431 
50300107777 

mm 

m^mM±!^ 0 0 9 2 

15^ 1^240 

<mmm'Hmmm> 

urns] ¥^15^ 1H230 



MB 



tBiiE#2 004-3008506 



1/E 



mm 2003-015431 



m m A 



mm^^ [390020248] 
1 . ^SE^^ B 1999^11^190 



mtiE#2 004-3008506 



